[12] mi m wnmm 

[21] 99121245.2 



[43]&?FB 


2001 5 M 9 a 


[llUHF* CN 1294137A 


[22]*«B 


1999.10.22 [21]*** 99121245.2 




[71]$f»A 








130022 ^#^#r^AR^ 159 




[72]Jt*A 










. =RflJH*45 2 35*^5 ]Rftffflj5»0 3l 



[57] a« 

m&#>te4tm& A,Bfoc=ffl5Haia,A 

*P(S-co-(R,)m(R,) nM), &ft$HSfcW3S&E'ffc M 
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z 

V) 

to 



[51] Int. a 7 

C08F 4/642 
C08F 4/647 C08F 10/02 



flEfc^ftttfljEfc A, B ft C = ft£fij*, A P(S-co- 
(R,)B(R,)n)0,S*¥Zitt f co«*£^, (R^nKR^nM fcft&jStt 
M % Ti.Zr.Hf aa^I.R, fc***fcftfttt*Flfc-* 

ft F, CI, Br, I, CH 3 , OMe, OBu, NMe 2 , m+n=4;B ^BitMify 
ft. Si0 2 , A1 2 0 3 , MgCl|,flUEZ*JMtt|ti C ft^gSSft 

£ (MAO) SK B (C 6 F 5 ) 3 , - fll <fc fcj W M # il 8 » T : 

&ft*B#&frJ, 100ml 30-35%H) NaOH A*»ltt*#T» * 
2-3hr, f}STi# 5-6hr, gifcifc, TJt. $ 
flEftm^. M 40-70%; 

6> 6--ft£'fttt£Bfii$l«**fl.-ftl 
A^JS&ftft-#MJ8S*I. SftK7K^4»m# 1-1. 5hr. , £ 
»T«#2-3hr.«j»i* : «|. 70-90% ; 

jiff. «E0I****«ltti»T. tt&££&8£*;bnA 5 

# l-2hr, £*&TM# 2-3hr, ^^S*7K»T*JP^MtL(fc 
#JB<J03&l£l$*§& 2.5-5mmol, £JItMfc8U§ TiCl 4 , ZrCl 4 , 
HfCl 4 . fijSt 12-20 /J>Bjf, M/S^?ttl?S«l*iaaiftl*» & 

±w3t®m, m« an 1 bp wain, 

tt3E*3Efttt*#T. B ifc-frfc l-2g. *Z,j»5-10«l. 
-Z,*** 0.5-1. Oml, flt&tlQAiiJ*! 3 ;*:*. 
fcMTJPA 0.5-1.0mmol ftTg€. 50-60°C 20 

I 



-30 toAttm&mmtom&mft&® i-2m>i, wis 

Q e 



ffi B * 



Cp 2 ZrCl 2 x Cp 2 Zr(CH 3 ) 2 #(Cp MA0(fpglS£l&) 

r^^ttibtt&o German Patent Application 2, 608*. 863 
7 ft 

#!J, German Patent Application2, 608, 933 ft European Patent 

Application 0035242 t mimm%£mmnm> ±&m 
ft. mfo&fcmitMmM&ftmzA&^mTAintom 

Japanese Laid-Patent NO. 35006, 35007 £?r7 — 1+ 

ft#{£4fcftjft#J&#i£, *'Jffl MAO tt3&Att£4fcftft?%*l 
Si0 2 sJc A1 2 0 3 ±e United states Patent 5,006,500 ft 
European Patent358, 264, 367, 503, 368, 644, £#7 — ft&faB 

(kj. 

m±mmi^mm^^mc &jj&%m sio 2> ai 2 o 3 , M g ci 2 ,^ 



aactittiijflntiffj^wsffii. 0risLg«*$n. 

£#{£{fcftJMfi*fc#$RTifc 0. 6-10. 5xl0 6 gPolym. /molM-hr. 

3j P(S-co-(R,)m(R 2 )nM),S 3>;£Z,$, co (R,)m(R 2 )nM 
*ft£Mifc'&«f. M * Ti.Zr.Hf .*atteM.R,**W««« 

#J#fe; R 2 ^7 F, CI, Br, I, CH 3 , OMe, OBu, NMe 2 #, m+n=4;B 
%Bitfim&, GMIMl Si0 2 , A1 2 0 3 , MgCl 2 ,|R$'Zi«HR3$s C 
^¥S^ft^(MA0)sKB(C 6 F 5 ) 3 ^. • 

&#*B$SM, 100ml 30-35%ft NaOH ftMM&l&ftT , £K 
2-3hr,£?ST^# 5-6hr. ^fc, U 

mmm*®, m 40-70%: 

AmmfrM-Rmj&m®. i-i.5hr. , ^ 

fflT«#.2r3hr. 70-90%. 

2. ^jdt-#±^W»g«fflWjX^MfllEtti*JW*!l# 

# l-2hr,£i&T$# 2-3hr 0 ^^?E^7jC^T^iP^Ji^^ 
&WIHSl&li$iS?£ 2.5-5mmol, TiCl 4 , ZrCl 4 , 

HfCl 4 , fijffi 12-20 /JM!*. &j&«£$B&ffl£izg£i&i«, & 

3. ttttft&AttttffilMft* 



-Z.«£^ 0.5-1. Oral, tt&jtinAiiJ¥3£ + , M^^^J, $ 
^ft^i&TiinA 0. 5-1.0mraol 50-60°C I£ 

^ 20-30 jn\^m«^mm^m±mit^«i i- 

2mmol, W I&£ 1-2 <Mtf. ¥5fc8li5fcj*#h <#iiJltt#l 

&J&#^*tfc#;jQA¥3£UcZi£S 100-2000mK ¥Sfn£t£!> A 
#?4fcttf£ifcfclAl/M=500-5(XHK Z,#, T 30-80'C^JS lhr. , 

ffl£S?&&2-5#:, ^MICJtfiT* 12-24hr.. 
£i£#<J 1: 

ft 200ml Schlenk flK^flt&inA 100ml 33%#J NaOH, 
5FJ«-^, Btt£*l£IQ!T£fttt&£tt&&*!l. + 
a# 2hr,S»T«# 6hriJg, J**BifeM + tt, 5fcffi^7k$ 
KSP^fgl 12hr. Jg, «E(40inmHg)681CT®Pja«gJ*lfcz: 
50%. 

ft 200ml J&m Schlenk 6- W Bffi^fcfcJ , 
JnA$*fcM-#^]ftgg, lhr., £iST 

$#2hr. . &&ttft<frftl!lB#, #fflB*£&2&, ffUJft 

^M^^Jf /Jc-^ C 3 H 5 C 5 H 5 0. 530g(5mmol)j!lPAflJ 20ml 0 

ft£&T$#2hr. ,*&Jg«ftilfcjtaA'£CpTiClj 0. 56g(2. 5mmol) 
ffjMB*f®?#&, £iST$#&& 12hr. , ^i^^ij, jjpA¥ 

* 50mi. w^i»*«4b, mmmttiT, nm3&%&&&wn. 

ft3E#3E&M&#T, ft lgSi0 2 , 8ml ^Z,*$, 0.5ml ~ 



tfc&iJPA?iJ¥;£*, $j5££&TinA 
l.Omll.OM WTIi, 50°C m& 30 ipA 5ml 0. 5M 

^(C 3 H s C 5 H 4 )(C 5 H 4 )TiCl 2 , 1 'JM*. Sisffl ¥ 

£^tK?G&#J&#T, & lg MgCl 2 , 8ml 0.5ml 

A-^*6<J l.Omll.OM ftTS.g, 60°C 20 tip 

A 5ml 0.5M ft(C 3 H 5 C 9 H 7 ) 2 ZrCl 2 , SJR-fr 1 /jMtf. g£^gg[S)& 
$£#J 4, MftJ* Zr 0. 43wt%. 

£5EzK5Eflft&#T, & ig 8ml ^Z,^, 

o.5mi -z>mm%, fomnAm*?^*, m^^^, ^^^^ 

i&TiPA-Jtfift l.Omll.OM WTli, 50°C 3,0 # 

It. i)PA 5ml 0. 5M ft (C 5 H 4 ) (C<H 7 C 13 H 9 )Hf (0Me) 2 , 1 'Mtt. 

%&&mwmmm 4, ^^5^4- Hf i.7wt%." 

£5I0<J7: f£ttfti£#A, Bft$J& 

£3E7X3EftW&#T. & lg A1 2 0 3 , 8ml 3£Z*m, 0.5ml 

A~£Sft l.Omll.OM WTIi, 50°C Ig^ 30 JP 

A5ml 0.5MW(C 6 H ll C s H 4 ) 2 Zr(NMe 2 ) 2 , 1*8*. g&^gg 

m^mmi, mitm* zri*m% i.3*t%. 

£ 200ml + , j&P A 100ml. fltffiilAZ,* 

n#,£$#Tftft*PA 2 mllM (2mmol) *fc£ft MAO 
fD*W 0.5jimol Ti ft£$£#ij 5 ^flrfSiJ&ftfgttTpJ A £&#ft? 

25'CT^^ lhr.,ffi^ l*>&&ttZam® 

m*&±&&, &ffi'<m£yjxtm^ ^ 40-0^$^^ 24hr. , 

0. 75g, *£tt&¥2j 1. 25xl0 6 gPE/molZr.hr. 



£ 200ml + , #QA 100ml ¥ ^ilAPS*^ 

ft,£iB#Tflc&jbnA 2 mllM (2m.mol) &jg#J MAO 

i.5^oizr ^^ig^ij 5 ^ffim&ttmikm a ^a^6ti¥^^ 

mPto 1. 0g, flHfcgtfft 0. 67xl0 6 gPP/molZr.hr. 

&JS#J 10: Z,*$|^ 

£ 21 &&3t*,inA 600ml «#T^^JnA 6 mllM 

(6mmol) tlfi!) MAO ¥^^fD^W 4nroolTi ft£fl£#| 5 *#T#J& • 
WflKfti^J A fc#tt¥**?*$fc'0.4MPa T3IA StefifirF 

it> 40'CE^^ 24hr.,*#£lJ^ 42 £, 

1.05xl0 7 gPE/molTi. hr. 
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[57 J** 

8HM*Mfl ttfiilEB A,B *q C Hffl#fflldt,A ttfg&iS 
*P(S-co-(R,)m(R a ) aM) , ft*4HFfttttt*JMk 
£fe ; B , EftS SiO, , AljO, , MgCl, , 

ZL#!»^;C*¥S^H^(MA0)SKB( C 6 F 5 ),$ 0 ft 

flMfctt*tt 0. 6—10. 5 x 10*gPolym. /molM • hr„ 



I 

oo 
O 
o 



««^«ft»J* A, B ft C Hft^fi*. A p(S-co- 
(R,) m (R 2 ) nM) , S % * £ jft , « * ft 15 , (R,) m (R 2 ) n M % 7% & M it 
M % Ti.Zr.Hf aat^H.Rj^^WflHftft^fftJfrt-*! 

£ F, Cl, Br, I, CH 3 , OMe. OBu, , NM$ 2 , m+n=4;B $j{$titM&) 
*. .Em* Si0 2 , A1 2 0 3 , MgCl lf C 3j¥S*Sft 

^(MA0)5£ B (C 6 F 5 ) 3 , AEtti»iJW«J#aSilT: 

&ytj*B*f&frJ, 100ml -30-35%K) NaOH ftmMfo&flrT , # 
2-3hr,MT«*-5--6hr. M 

A**fcto-apfjR£«. l-1.5h.r. , £ 

*T«#2-3hr.*i»j*«|, i|fc* 70-90%; 

aSfr, £IZ9fii$irt3)$ftltt1ll «T, tt&S&jSM^aoA 5 
-lOmmol M&mftfZ-M. **ft»WT*«. ***T"« 
# l-2hr, £i&TM# 2-3hr, ^^S^TK^T^An^JSH^ 
^MES^I^^^ 2.5-5mmol, £JI&tt$lJl TiCl 4 , ZrCl 4 , 
HfCl 4 , S.m 12-20 <Mtt, &JSM^«[||S«i*EgaL*l«. & 

«E3E7K**tt*#T, # B it-a^U l-2g, *Z,*& 5-10ml, 

-z.»i* 0.5-1. omi, KfrmAmw**, m^tysi, i&b 

££MTtJDA 0. 5-1.0mmol MTli, 50-60°C M£ 20 



I 



-30 i®A$G%&g®M7&ikm4i£® i-2w)i f mm 



2. 



Cp 2 ZrCl 2 . Cp 2 Zr(CH,) 2 «(Cp*Jf Utz:**)^ MAO(?£«gft&) 

f^tt^'ft H. o German Patent Application 2,608,863 
. T-tt»tk ft «<i«fij«tt 
ft], German Patent Application2, 608, 933 *Q European Patent 
Application 0035242 7&1fclWJKtt£ Affittffll. ±j£f| 

<l^iljifittM&g&£j&ig&&$iJ. ^-^TM, i*J*BIR-£ft 
Japanese Laid— Patent NO. 35006, 35007 £JF7 — # 

m,#m4iftmffl&%&, mm mao ^^jitt^^^m 

Si0 2 sjj A1 2 0 3 ±. United states Patent 5,006,500 #1 
European Patent358, 264, 367, 503, 368, 644, £ ?F 7 — # # 

ft. 

BE^A«ft»Jft«#^. i£2fj£5fcffl Si0 2 , Al 2 o 3 , MgCl 2 ,H5 



I 



31&a*«IiJttifcfclfcW*ffiJ:. *J^8*o 
&MttMf£tf.$WpJi£ 0.6-10.5xl0 6 gPolym./molM-hr. 

*£mt\&ttmikM& A. B ID C A 
% P(S-co-(R,)m(R 2 )nM),S ^$ZL^, co (R,)m(R 2 )nM 
fcft&*l4fc#Bl, M A Ti.Zr.Hf R, 

R 2 ^F, CI, Br, I, CH 3 , OMe, OBu, NMe 2 ^f > m+n=4;B 
*fltfti«!ltttt-. *&ffJft Si0 2 , A1 2 0 3 , MgCl 2 , m*Z*)$'&m; C 
* ¥ £ « ft & (MAO) s£ B (C 6 F 5 ) 3 « . 

M{fcfrJffJ$'J&S*I$nT: 

&3>*B*$£#J. 100ml 30-35%#J NaOH & ft&^T , J* 
+ 2-3hr,£i&T$# 5-6hr e K 
ffi^l^tt, i&* 40-70%: 

**#«ifcfer 6, 6--££*Jft£Q£i*i«3r*ffll. }JQ 
A#*fcW:i#fiKS«. £&7K&*$# 1-1. 5hr. 
fiTl»#2-3hr.ia»^ : «. 70-90% o 

-lOmmol ^JK^ftttTIi, #7ki§T$ 

w i-2hr,^uymw 2-3hr. ^^sac*?sTssin^Jsa[4fc 

tJ^KiL^^^^ 2.5-5mmol, £JiSLtti$j£ TiCl 4 , ZrCl 4 , 

Hfci 4 , 12-20 fijS«^70[iisift*iaai*ffl, ft 
3. *-*mfti*to?{imn±mmiiMtom* 



£^7K^mft&#T, ft B l-2g. 5-10ral, 

zz.»s* 0.5-i.oni.' «»jpXa¥*+. *£$*3. & 

Jeft^iSTiPA 0.5-1. Ommol fitfTS^. 50-60°C 15 

^ 20-30 ti\At^mfem®tt}-&£mit£® 1- 

2mmol, 1-2 /JM*. «Jgffl 

&Jfi#3R + tt*inA¥**Z.^ 100-2000mlv ¥SfS£U£. ft 
# : ?tk&1Hgtt.ftl Al/M=500.-5000. TLfti, T 30-80*C&& lhr. , 

ffl£B?&?& 2-5ft, ^ 40TCJC2=H» 12-24hr. . 
**9ill«»**«>lT: 
$]K0f It ^&g*Fj£-*$lft$'J : & 

ft 200ml Schlenk fl£ * flc & j!)P A 100ml 33%#J NaOH, 

2hr.£»T«#6hr;£j§. $**Bifc£ + tt. 
KSP^ji 12hr. B, $E(40ramHg)68 , CT*#PJe$g^j£- 
*$o 50%. 

ft 200ml Schlenk 6-?II)$WB^i5f!| ( 
iPA**fcto-£ERS«. ft + lhr. , giST 

m^2hr. . fc&m&'bnmmw, ftme>mm2&, mm 

mnft^&L-tip C 3 H 5 C 5 H 5 0. 530g(5mmol)jjPAilJ 20ml ® 

ft£^T$#2hr. ,^^^ttifeiPA^C P TiCl 3 0. 56g(2. 5mmol) 
^Hil^Pi^^. £iST$#&& 12hr. , |g**§#J, *PA¥ 

ft3E*?Eftft<I&#T, ft lgSi0 2 , 8ml 0.5ml ~ 



l.Omll.OM MTS€, 50°C ^£ 30 #*t. jjpA 5ml 0. 5M 

fi«j'(C 3 H 5 C 5 H 4 ) (C 5 H 4 )TiCl 2 , 1 'Mtt. 

iff «! BP ft «|, i*tofc*fe. Ti^-#^0.96wt% 

45EtK5EHW*#T, * lg MgCl 2 , 8ml 0.5ml 

A-^fiW l.Omll.OM fi^jTIi. 60°C 20 jbP 

A 5ml. 0.5M ft(C 3 H 5 C 9 H 7 ) 2 ZrCl 2 , Hifc<£ 1 'htt. 
JfiflM. fSttftl* Zr ^i:^ 0.43wt% e 

«5E*5E«W*#T. ft lg R*Z,*»#, 8ml *Z,«, 
0.5ml ttKJDAM***. &yn££ 

STflPA-^ftft l.Omll.OM ftTSM, 50°C HS£- 3.0 & 

It. j)PA 5ml 0.5M W(C 5 H 4 ) (C 4 H,C 13 H 9 )Hf (0Me) 2 , ?f Ste 1 'h&t. 
S^^iPJ^WJ 4, fiifcftj* Hf 1. 7wt%. 

«5E*3E*ltt*#T. ft lg A1 2 0 3 , 8ml *Zi«. 0.5ml 

-z.»a«. ttfcjQAHj?**. a«&*&43. $^£^i&Tip 

A-^SfitJ l.Omll.OM ftTSgl, fit«F'50°C IR£ 30 JP 
A 5ml 0.5M W (C 6 H u C s H 4 ) 2 Zr(NMe 2 ) 2 , 1 'hW. 

N£)fi0f4, fUttftJ* Zr 1.3wt% 0 

£Jfi0fl 8: ZL*fS^ 

^ 200ml Slg^/Sil* , j)PA 100ml 3tj£iIA£*$ 
*H*,£iB#Ttfi&ft]A 2 mllM (2mmol) ifcgft MAO 
*P^W 0.5nmol Ti M%MM 5 * #T MBUM A £fi#ifl¥ 
^iR**.*^^ 25'CTIP^ lhr..ffl^ l%AttttZ.»* 
«£±fil&,ft0rfc*'& 1 »il«* »s».^ 40^*3!^* 24hr., 
0. 75g, 1. 25xl0 6 gPE/molZr-hr. 



£ 200ml &&8.&M*,1}nK 100ml ¥ AWft^ 
tt,£$#T#&})QA 2 mllM (2mmol) ifc^ft MAO 

1.5nmolZr fitJ^M^J 5 *ffiffl&ttmitM A i^^ffi 

7??£,iE<£&&i 1 50'CTM£ lhr.,^^ i%&m&}z&mm%: 

HJj*$J 1. Og, 0. 67xl0 6 gPP/molZr.hr. 

10: ZMm$ 

£ 21 &#g*,iqA 600ml iEmWTfofrlJQA 6 mllM 

(6mmol) tfcjgtf] MAO ¥^^fn^W 4nroolTi tfj£Jfc#J 5 ^frftJ^- 
tflfSttftJ A *i^6<3¥^l:^,0.4MPa TilA^n^ ^^/S^ 

tt* 40'C3f£ z Ht 24hr. , Km?*® 42 ffibtt*^ 

1.05xl0 7 gPE/molTi. hr. 



